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GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT

Study No. was conducted in compliance with the U.S, EPA GLP Standards
40 CFR 792 and the OECD Principles of Good Laboratory Practice (C(97)186/Final) in all material
aspects with the following exceptions:

1.

The identity, strength, purity and composition or other characteristics to define the test
substance were determined by the Sponsor prior to study initiation. However, the
characterization was not conducted in compliance with the above regulations.

Study Director Impact Statement: The Study Director has concluded that this did not
adversely impact the integrity of the data or the validity of the study conclusion since the
test substance was characterized prior to use in this study.

The stability of the test substance has not been determined by the Testing Facility or the
Sponsor.

Study Director Impact Statement: In the absence of stability data, the Study Director has
concluded that the test substance, as supplied, was negative with the caveat that the
composition may have changed because of instability.

Analyses to determine the uniformity, concentration or stability of the test substance dose
formulations were not performed by the testing facility or the Sponsor.

Study Director Impact Statement: The Study Director has interpretated the data based on the
nominal dose levels as documented in the study records and not on the actual formulated test
substance concentrations as confirmed by analytical analysis.

Sponsor:

Sponsor:

Study Director: 729 Nev Joio
Date

Study Management: OZ?/MWZQ/ (24

Date

Representative Date
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QUALITY ASSURANCE STATEMENT

Quality Assurance Statement

Study Information

MNumber:
Compliance

Procedures, documentation, equipment and other records were examined in order to assure this study was
performed in accordance with the regulation(s) listed below and conducted according to the protocol and
relevant Standard Operating Procedures. Verification of the study protocol was performed and documented by
Quality Assurance.

US EPA Good Laboratory Standards 40CFR 792
QECD Principles of Good Laboratory Practices (C(97)186/Final)

Inspections

Quality Assurance performed the ins;;ections(s) below for this study.

Insp. Dates (From/To) Phase Inspected To Study Director To Management
28-Sep-2010 | 28-Sep-2010 : Test System Preparation i 28-8ep-2010 28-Sep-2010
28-5ep-2010 | 29-Sep-2010 | Test System Preparation 29-Sep-2010 i 289-8ep-2010

- - : b iteiodl S i et
19-Mov-2010 f 19-Nov-2010 | Data and Draft Reporting 19-Nov-2010 19-Nov-2010

[ ] A
28-Nov-2010 | 28-Nov-2010 | Final Repaorting . 28-MNov-2010 29-Nov-2010 |

The Final Report for this study describes the methods and procedures used in the study and the reported results
accurately reflect the raw data of the study.

E-signature

Quality Assurance: 29-Nov-2010 6:41 pm GMT

Reason for signature: QA Approval

Printed by
Printed on:29-Nov-10
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CERTIFICATION

We, the undersigned, declare that this report provides an accurate evaluation of data obtained
from this study.

29 Nev 3015
Issued by Study Director: c?_._i.__

Date

Approved by
Sponsor Representative:
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STUDY INFORMATION

Substance Tested:

Number:

Composition:

Purity: See composition, above

Physical Characteristics:

Stability: The test substance appeared to be stable under the
conditions of the study; no evidence of instability was
observed.

Study Initiated/Completed: September 09, 2010 / (see report cover page)

Experimental Start/Termination: September 14, 2010 / October 18, 2010
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SUMMARY

The test substance, was tested in the Bacterial Rever se Mutation Assay using Sa/monella
typhimurium tester strains TA98, TA 100, TA1535 and TA1537 and Escherichia coli tester strain
WP2 uvrA in the presence and absence of Aroclor-induced rat liver S9. The assay was performed in
two phases, using the plate incorporation method. The first phase, the initial toxicity-mutation assay,
was use d to establi sh the dos e-range for the ¢ onfirmatory mutagenic ity assay a nd t o provide a
preliminary mutagenicity eval uation. The second phase, the confirmatory mutagenicity assay, w as
used to eval uate and confir m the mutagenic potential of the test s ubstance. Dosing for mulations
were adjusted for purity (20.3%) using a correction factor of 4.93.

Water was used as the so lvent of choice based on solubility of the test su bstance and compatibility
with the tar get cell s. Thet estsubstance fo rmed a soluble and clea  r solution in water at
approximately 100 mg/mL, the maximum concentration tested in the solubility test.

In the initial toxicity-mutation assay, the maximum dose tested was 5000 pg per plate; this dose was
achieved using a ¢ oncentration of 50 mg/ mL and a 100 pL plating aliquot. The dose I evels tested
were 1.5, 5.0, 15, 50, 15 0, 500, 1500 and 5000 pg per plate. In the initia 1 toxicity-mutation assay,
no positi ve mutagenic r esponses were observed. Neither precipitate nor appreciable toxicity was
observed. Based on the fi ndings of the initial toxic ity-mutation assay, the ma ximum dose plated in
the confirmatory mutagenicity assay was 5000 pg per plate.

In the confirmatory mutagenicity assay, no positive mutagenic responses were observed with tester
strains TA98, TA1535, TA1537 and WP2 uvrA in the absence of S9 activation and with any of the
tester strains in the pres ence of S9 ac tivation. The dose levels tested were 50, 150, 500, 1500 and
5000 pg per plate . Ne ither preci pitate nor a ppreciable toxicity was  observed. Due to an
unacceptable positive control value, tester strain TA100 in the ab sence of S9 activation was not
evaluated but was retested.

In the retest of the confirmatory mutagenicity assay, the dose levels tested were 50, 150, 500, 1500
and 5000 pg per plate. No positi ve mutagenic response was observed with tester str ain TA100 in
the absence of S9 activation. Neither precipitate nor appreciable toxicity was observed.

The results of the Bacterial Reverse Mutation Assay indicate that, under the conditions of this study,
the test subs tance did not exhi bit a ny muta genic respons es in eith er the prese nce or abse nce of
Aroclor-induced rat li ver S9. There fore, the te st substance was concl uded to be ne gative in t his
assay.
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PURPOSE

The purpose of this study was to evaluate the mutagenic potential of the test substance by measuring
its ability to induce reverse mutations at selected loci of several strains of Salmonella typhimurium
and att he trypt ophan | ocus of Escherichia co li WP2 uvrA in th e p resence an d ab sence of
Aroclor-induced rat liver S9.

A copy of the Historical Negative and Positive Control Values is included in Appendix A. A copy
of the study protocol and amendment is included in Appendix B.

The study was conducted to comply with the OECD Guideline 471 (Genetic Toxicology: Bacterial
Reverse Mutation Test), Ninth Adde ndum to the OE CD Guidelines for t he Testing of Chemi cals,
published by OECD, Paris, February 1998, OPPTS Guideline 870.5100 (Bacterial reverse mutation
test), 1998, and EC Commission Directive 2000/32/EC, Annex 4D-B13/14 No. L136.

CHARACTERIZATION OF TEST AND CONTROL SUBSTANCES

The test substance, was received by on 23 August 2010 and was assigned the
code number Per the protocol, the test substance should be stored at ambient temperature
in the dark wit hout desiccant. An expiration date of 01 Mar ch 2011 for the test substance was
provided on the test arti cle container. Upon rec eipt, the test substance was described as an a mber
liquid and was stored at room temperature in the dark without desiccant.

The identity, strength, purity and co mposition or other c haracteristics to def ine the test substance
were determined by the Sponsor prior to study initiation. A copy of the Certificate of Analysis was
provided to and is maintained in the study records.

The vehicle used to deli ver to the test system was wat er (CAS No.: 7732-18-5, L ot No.
790083, Exp. Date: May 2012), obtained from Invitrogen. Te st substance dilutions were prepared
immediately be fore us e and deli vered to t he test system at r oom te mperature under yellow li ght.
Dosing formulations were adjusted for purity ) using a correction factor of

The negati ve and positi ve c ontrol s ubstances ha ve b een ch aracterized as p er th e C ertificates of
Analysis on file with the testing facility. The stability of the negative and positive control substances
and their mixtures was demonstrated by acceptable results that met the criteria for a valid test.

Positive controls plated concurrently with the mutagenicity assay are listed in the fo llowing table.
All positive controls were diluted with dimethyl sulfoxide (DMSO) except sodium azide, which was
diluted with water. All subdivided solutions of positive control were stored at -15 to -40°C.
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. S9 .. Concentration

Strain Activation Positive Control (ug/plate)
TA98, TA1535 and 2-aminoanthracene

TA1537 (Sigma Aldrich Chemical Co., Inc.) 1.0
Lot No. 03403ED

Rat
TAI00 y Exp. Date 22-Jan-2012 2.0
WP2 uvrA CAS No. 613-13-8 10

Purity 99.8%
2-nitrofluorene
(Sigma Aldrich Chemical Co., Inc.)
Lot No. 03319JD
TA98 Exp. Date 28-Feb-2011 1.0
CAS No. 607-57-8
Purity 98.1%
sodium azide
(Sigma Aldrich Chemical Co., Inc.)
Lot No. 71980
TA100, TAIS3S Exp. Date 28-Dec-2010 1.0
CAS No. 26628-22-8
Purity 99.8%
9-aminoacridine
(Sigma Aldrich Chemical Co., Inc.)
Lot No. 106F06682
TAIS37 Exp. Date 30-Oct-2010 7
CAS No. 90-45-9
Purity >97%
methyl methanesulfonate
(Sigma Aldrich Chemical Co., Inc.)
Lot No. 76296KJ
WP2 uvrA Exp. Date 02-Jun-2012 1,000
CAS No. 66-27-3

Purity 99.8%

None

To confirm the sterility of the te st substance, the high est test substance dos e level used in the
mutagenicity assay was plated on selective agar with an aliquot volume equal to that used in the
assay. These plates were incubated under the same conditions as the assay.
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MATERIALS AND METHODS
Laboratory Manager for this study was Emily W. Dakoulas, BS.
Test System

The tester strains used were the  Salmonella typhimurium hi stidine auxotrophs TA98, TA100,
TA1535 and TA1537 a sdes cribed by Ames et al. (1975)and Escherichia co li WP2 uvrA as
described by Green and Muriel (1976). Salmonella tester strains were from Dr. Bruce Ames’ Master
cultures, E. coli tester strains were f rom the National Coll ection of Industrial and Marine Bacteria,
Aberdeen, Scotland and both species of tester strain were distributed by MolTox (Boone, NC).

Tester strains TA98 and TA1537 are reverted from histidine dependence (auxotrophy) to histi dine
independence (prototrophy) by frameshift mutagens. Tester strain TA1535 is reverted by mutagens
that cause basepair substitutions.  Tester strain TA100 is reverted by mutagens that cause bot h
frameshift and basepair subs titution mutations. Specificity of the reversion m echanism in E. coli is
sensitive to basepair subs titution mutations, rather than frameshift mutations ( Green and Muriel,
1976).

Overnight c ultures wer e pre pared by inoc ulating from the appr opriate ma ster plat e, a ppropriate
frozen permanent stock or with a lyophilized pellet into a vessel containing 40 to 50 mL of culture
medium. To assur e that cultur es were harvested in late log phas e, the length of incubation was
controlled and monit  ored. Followingi noculation, each flask was placed in a resti ng
shaker/incubator at r oom temperature. The shak er/incubator was pr ogrammed to begi n shaking at
approximately 125 to 175 rpm at 37+2°C approximately 12 to 14 hours before the anticipated time
of harvest. Each culture was monitored spectrophotometrically for turbidity and was harvested at a
percent transm ittance yiel ding a titer of greater th an or equa 1to 0.3x10 ° cells per milliliter. The
actual titers were determined by viable count assays on nutrient agar plates.

Metabolic Activation System

Aroclor 1254-induc ed r at liver S9 wa s us ed a s the metabolic activatio n syste m. The S9 wa s
prepared from male Sprague- Dawley rats induced with a single intr aperitoneal injection of Aroclor
1254, 500 mg/kg, five days prior to sacrifice. The S9 was prepared by an d purchased from MolTox
(Boone, NC). Upon receipt at the S9 was stored at -6 0°C or colder un til used. Each
bulk preparation of S9 was as sayed for its ability to metabolize at least tw o promutagens to forms
mutagenic t o Salmonella typhimurium TA 100. T he S 9 hom ogenate us ed in this study was as
follows:

Lot Preparation Date | Protein Content (mg/mL)
2639 29 June 2010 34.0
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The S9mi x wa spre paredi mmediately be foreitsuse andconta ined 10% S9, 5 mM
glucose-6-phosphate, 4 mM B- nicotinamide-adenine di nucleotide phos phate, 8 mM MgCl , and
33 mM KCl in a 100 mM phosphate buffer at pH 7.4. The Sham S9 mixture (Sham mix), containing
100 mM phosphate buffer at pH 7.4, wa s pr epared i mmediately be fore its use. To confirm the
sterility of the S9 and Sham mixes, a 0.5 mL aliquot of each was plated on selective agar.

Solubility Test

A solubility test was conducted to determine the vehicle. The test was conducted using water up to
100 mg/mL. The te st substance formed a s oluble and clear soluti on in water at approxi mately
100 mg/mL, the maximum concentration tested in the solubility test.

Initial Toxicity-Mutation Test

The initial toxicity-mutation as say was used to esta  blish t he dose-range fo r the confi rmatory
mutagenicity assay and to provide a preliminary mutagenicity evaluation. Vehicle control, positive
controls and a mini mum of eight dose levels of the test substance were plated, two plates per dose,
with overnight cultures of TA 98, TA100, TA153 5, TA1537 and WP2 uvrA on selective minimal
agar in the presence and absence of Aroclor-induced rat liver S9.

Confirmatory Mutagenicity Tests

The conf irmatory mutageni city a ssay was us ed to e valuate the muta genic pote ntial of t he t est
substance. A minimum of fi ve dose 1 evels of t est substance along with ap propriate vehicle control
and positive controls were plated with overnight cultures of TA98, TA10 0, TA 1535, TA1537 and
WP2 uvrA on selective agar in the pr esence and absence of Ar oclor-induced rat liver S9. All dose
levels of test substance, vehicle control and positive controls were plated in triplicate.

Plating and Scoring Procedures

The t est syste m was e xposed tot he test subs tance via the plate inco  rporation methodol ogy
originally described by Ames et al. (1975) and updated by Maron and Ames (1983).

On the day of its use , minimal top agar, containing 0.8 % agar (W/V) and 0.5 % NaCl (W/V), was
melted and supplem ented w ith L-histidine, D- biotin a nd L-tr yptophan solution to a final
concentration of 50 uM each. Top agar not used with S9 or ~ Sham mi x was su pplemented with
25 mL of water for each 100 mL of minimal top agar. For the preparation of media and reagents, all
references to water imply sterile, deionized water. Bottom agar was Vogel-Bonner minimal medium
E (Vogel and Bonner, 1956) containing 1.5 % (W/V) agar. Nutrient bottom agar was Vogel-Bonner
minimal m edium E containing 1.5 % ( W/V) a gar a nd s upplemented with 2.5 % ( W/V) Oxoi d
Nutrient Broth No. 2 (dr y powder). Nutrient Broth was Voge 1-Bonner salt solution supple mented
with 2.5 % (W/V) Oxoid Nutrient Broth No. 2 (dry powder).
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Each plate was label ed with a code syste m that identified the test substance, test pha se, dose level,
tester strain and activation, as described in detail in Standard Operating Procedures.

One-half (0.5) milliliter of S9 or Sham mix, 100 pL of te ster strain (cells seeded) and 50  pL of
vehicle or te st substance dilution were added t o 2.0 mL of molten selectiv e top agar at 45+2°C.
After vortexing, the mixture was overlaid onto the surface of 25 mL of minimal bottom agar. When
plating the positive controls, th e test substance aliquot wasre  placed by a 50  uL aliquot of
appropriate positive control. After the overlay had solidified, the plates were inverted and incubated
for approximately 48 to 72 hours at 37+2°C. Plates that were not counted immediately following the
incubation period were stored at 2-8°C until colony counting could be conducted.

The condition of the bacterial ba ckground la wn was e valuated for e vidence of t est s ubstance
toxicity by using a dis secting microscope. Precipitate was evaluated by visual examination without
magnification. Toxicity and degree of precipitation were scored relative to the vehicl e control plate
using the codes shown in the following table.

Code Description Characteristics
lc(z)rdgo Normal Distinguished by a healthy microcolony lawn.
. Distinguished by a noticeable th inning of the microcolony | awn
Slightly . . : . . . .
2 and possibl y a slight increase int he size of the m icrocolonies
Reduced .
compared to the vehicle control plate.
Distinguished by a marked thi nning of the microcolony law n
Moderately 2 . . . . .
3 resulting in a pronounced increase in the size of the microcolonies
Reduced .
compared to the vehicle control plate.
Distinguished by an ext reme thinning of the microcolony lawn
4 Extremely |resulting in an increase in the size of the microcolonies comp ared
Reduced to the vehicle control plate such  t hat the micr ocolony la wn is
visible to the unaided eye as isolated colonies.
5 Absent Distinguished by a complete lack of any m icrocolony lawn over
more than or equal to 90% of the plate.
Obscured by |The background bacterial lawn cannot be accurately evaluated due
6 . . . !
Particulate  |to microscopic test substance particulate.
Distinguished by precipitate on the plate that is visible to the
. __|naked eye but any precipitate particles detected by the automated
NP NO;;;Z;eirfjg ne colony counter total less than or equal to 10% of the rever tant
p colony count (e.g., less than or equal to 3 particles on a plate with
30 revertants).
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Code Description Characteristics

Distinguished by precipitate on the plate that is visible to the
naked eye and any preci pitate particles detected by the automated
colony counter exceed 10% oft he r evertant col ony c ount ( e.g.,
more than 3 particles on a plate w ith 30 re vertants). These pl ates
are counted manually.

Interfering

P Precipitate

Revertant c olonies for a give n tester strain and a ctivation conditi on, e xcept for posit ive c ontrols,
were counted either entirely by automated colony counter or entirely by hand unl ess the assay was
the preliminary toxicity assay or the plate exhibited toxicity.

Evaluation of Results

For each replicate plati ng, the mea n and sta ndard deviati on of the number of revertants per plate
were calculated and are reported.

For the test substance to be eval uated positive, it must cause a dose-related increase in the mean
revertants per plate of at least one test er strain over a minimum of two increasing concentrations of
test substance. Data sets for tester strains TA1535 and TA1537 were judged positive if the increase
in mean revertants at th e peak of the dose response was equal to or greater than 3.0-times the mean
vehicle control value. Data sets for tester strains TA98, TA100 and WP2 uvrA were judged positive
if the increase in mean revert ants at the peak of the dose respon se was equal to or greater than
2.0-times the mean vehicle control value.

An equivocal response is a biologically relevant increase in a revertant count that partially meets the
criteria for evaluation as positive. This could be a dose-re sponsive increase that does not achi eve
the respective threshold cited above or a non-dose responsive increase that is equal to or greater than
the respective threshold cited. A response will be evalua ted as negative, if it is neither positive nor
equivocal.

Criteria for a Valid Test

The f ollowing criteria mu st be met f or the mutagenicity a ssayt o be consi dered val id. All
Salmonella tester strain cultures must demonstrate the presence of the deep rough mutation (rfa) and
the deletion in the wuvrB gene. Cultur es of te ster strains TA 98 and TA100 must de monstrate the
presence of the pPKM 101 plasmid R-factor. All WP2 uvrA cultures must demonstrate the deletion in
the uvrA ge ne. All cult ures must de monstrate t he char acteristic m ean num ber of spontaneous
revertants in the vehi cle controls as follows (incl usive): TA98, 10 - 50; TA100, 80 - 240; TA1535,
5-45; TA1537, 3-21; WP2 uvrA, 10 - 60. To ens ure that appr opriate numbers of bacter 1ia are
plated, tester strain cult ure titers must be greater than or equal to 0.3x10° cells/mL. The mean of at
least one positive control per strain and activati on condition must exhibit at least a 3.0-fold increase
in the numb er of revertants ove r the mean val ue of th e respective vehicle co ntrol. A mi nimum of
three non-toxic dose levels is required to evaluate assay data. A dose level is considered toxic if one
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or both of the following criteria are met: (1) A >50 % reduction in the mean number of revertants
per plate as compared to the mean vehicle control value. This reduction must be accompanied by an
abrupt dose- dependent drop int he revert ant ¢ ount. (2) At least a moderater eductionint he
background lawn (background lawn code 3, 4 or 5).

Automated Data Collection Systems

The primary computer or electronic systems used for the c ollection of data or analysis included but
were not limited to the following:

Sorcerer Colony Count er and Ames St udy Ma nager ( Perceptive I nstruments), LI MS Syste m
( Excel 2003 (Microsoft Corporation) and Kaye Lab Watch Monitoring System (Kaye

GE).

Archives

All raw data, the protocol and all reports, generated by will be maintained according to
Standard Operating Procedure by the Qu ality Assurance unit
headquartered at: . Per this SOP, paper

records will be retained for at | east three years after which time the Sponsor will be contacted for a

decision as to the f inal disposition of the materials. Al | study materials return ed to the Sponsor or

destroyed will first be copied ont o electronic media and t he electronic copy will be retained in the
archives for a minimum of 10 years.

Deviations

No known deviati ons from the pr otocol or assay-method SOPs occurred during the ¢ onduct of this
study.
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RESULTS AND DISCUSSION
Solubility Test

Water was used as the so lvent of choice based on solubility of the test su bstance and compatibility
with the tar get cell s. Thet estsubstance fo rmed a soluble and clea  r solution in water at
approximately 100 mg/mL, the maximum concentration tested in the solubility test.

Sterility Results

No contaminant colonies were observed on the st erility plates f or the vehi cle control, the test
substance dilutions and the S9 and Sham mixes.

Tester Strain Titer Results

Tester Strain
Experiment TA98 | TAI00 | TAI535 | TAI1537 | WP2uwA
Titer Value (x 10’ cells per mL)
Bl 12 0.3 0.7 1.0 5.6
B2 1.1 0.5 0.7 0.9 3.0
B3 - 0.7 - - -

Initial Toxicity-Mutation Assay

The results of the initial toxicity -mutation assay are presented in Tables 1 and 2. These data were
generated in Experiment B1.

In Experiment B1, the maximum dose tested was 5000 ug per plate; this dose was achieved using a
concentration of 50 mg/mL and a 10 0 pL plating aliquot. The dose levels tested were 1.5, 5.0, 15,
50, 150, 500, 1500 and 5000  pgper plate. No positi ve mutageni ¢ r esponses wer e obser ved.
Neither precipitate nor apprecia ble toxicity was observed. Base don the f indings of the initial
toxicity-mutation a ssay, the m aximum dos e pla ted in the conf irmatory mutagenicity assay was
5000 pg per plate.

Confirmatory Mutagenicity Assays

The results of the initial and re test confirmatory m utagenicity assays are presented in ~ Tables 3
through 5. T hese data were generated in Experiments B2 and B3. The dose levels tested w ere 50,
150, 500, 1500 and 5000 ng per plate.

In Experi ment B2, no posit ive mu tagenic r esponses we re obs erved wi th te ster str ains TA98 ,
TA1535, TA1537 and WP2 uvrA in the absence of S9 activation and with any of the tester strains in
the presence of S9 activation. Neither precipitate nor appreciable toxicity was observed. Due to an
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unacceptable positive control value, tester strain TA100 in the ab sence of S9 activation was not
evaluated but was retested.

In Experiment B3, no positi ve muta genic response was observed with te ster strain TA100 i n the
absence of S9 activation. Neither precipitate nor appreciable toxicity was observed.

CONCLUSION

All criteria for a valid st udy were met as described in the protocol. The results of the Bacterial
Reverse Mutation Assay indicate th at, under the conditions of this study, did not cause a
positive response in either the presence or absenc e of Aroc lor-induced rat liver S9. The refore, the
test substance was concluded to be negative in this assay.

Stability data were not provided  for the test article. In the ab  sence of stability data, the Study
Director has concluded t hat the test substance , as supplied, was ne gative with the ¢ aveat that the
composition may have changed because of instability. Also, at the request of the Sponsor, dosin g
formulation anal ysis for concentr ation and stability w as not conducted. D ue to the l1ack of dose
formulation analysis, the interpretation of the study data was based on t he nominal dose levels as
documented in the study recor ds and not on the actual for mulated test substance concentrati ons as
confirmed by analytical analysis.
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Table 1
Initial Toxicity-Mutation Assay without S9 activation
Study Number: Study Code:
Experiment: B1 Date Plated: 9/14/2010
Exposure Method: Plate incorporation assay Evaluation Period: 9/20/2010
Mean Ratio Individual revertant
. . Dose level Standard
Strain Article er plate revertants Deviation treated/  colony counts and
perp per plate solvent  background codes
TA98 5000 pg 10 2 0.6 114, 8%
1500 pg 8 3 0.5 104, 6*
500 pug 12 5 0.8 154, 8*
150 pg 12 3 0.8 144, 10*
50 g 12 I 0.8 114, 134
15 pg 13 4 0.8 104, 15%
5.0 g 11 3 0.7 94, 134
1.5 ug 11 3 0.7 94, 134
Water 100 uL 16 2 144,174
TA100 5000 pg 96 4 1.0 934 98%
1500 pg 93 1 1.0 944 924
500 pg 115 2 1.2 116%, 1134
150 pg 92 10 0.9 85", 99"
50 ug 88 8 0.9 934, 824
15 pg 87 9 0.9 80%, 934
5.0 g 81 3 0.8 794, 834
1.5 ug 86 8 0.9 924, 80
Water 100 uL 97 1 96%, 974
TA1535 5000 pg 13 3 0.8 114, 154
1500 pg 13 3 0.8 114, 15%
500 pg 12 3 0.7 144, 10*
150 pg 14 1 0.8 134, 15%
50 ug 18 1 1.1 174, 194
15 ug 14 0 0.8 144, 14*
5.0 g 14 0 0.8 144, 14*
1.5 ug 14 I 0.8 154, 134
Water 100 uL 17 5 134, 20*

Key to Automatic & Manual Count Flags

M. Manual count A. Automatic count
Continued on next page
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Table 1 cont.
Initial Toxicity-Mutation Assay without S9 activation

Study Number: Study Code:
Experiment: B1 Date Plated: 9/14/2010
Exposure Method: Plate incorporation assay Evaluation Period: 9/20/2010
‘ ' Dose level Mean Standard Ratio Individual revertant
Strain Article revertants . treated /  colony counts and
per plate per plate Deviation solvent  background codes
TA1537 5000 pg 7 2 1.8 84, 5%
1500 pg 4 1 1.0 54,34
500 pg 7 3 1.8 94, 58
150 pg 4 0 1.0 45, 44
50 pg 6 1 1.5 6, 5%
15 pg 8 3 2.0 6%, 10*
5.0 g 3 3 0.8 54,14
1.5 ug I 0 0.3 1,14
Water 100 uL 4 1 34, 5%
WP2uvrA 5000 pg 52 3 0.9 54% 504
1500 pg 48 4 0.8 514, 45
500 pg 51 8 0.9 56%, 454
150 pg 48 8 0.8 544 424
50 pg 47 0 0.8 474, 474
15 g 58 11 1.0 50", 65"
5.0 ug 50 2 0.8 484,514
1.5 ug 41 6 0.7 454,374
Water 100 uL 59 0 594, 594
TA98 2NF 1.0 ug 262 4 164  265%, 2594
TA100 SA 1.0 ug 539 16 5.6 550", 528"
TA1535 SA 1.0 ug 512 2 301  510% 5134
TA1537 9AAD 75 ug 748 78 187.0  692%, 803"
WP2uvrA  MMS 1000 ug 454 8 7.7 448", 459"

Key to Positive Controls

2NF 2-nitrofluorene

SA sodium azide

9AAD 9-Aminoacridine

MMS methyl methanesulfonate

Key to Automatic & Manual Count Flags

M. Manual count A. Automatic count
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Table 2
Initial Toxicity-Mutation Assay with S9 activation
Study Number: Study Code:
Experiment: B1 Date Plated: 9/14/2010
Exposure Method: Plate incorporation assay Evaluation Period: 9/20/2010
‘ ' Dose level Mean Standard Ratio Individual revertant
Strain Article revertants . treated /  colony counts and
per plate per plate Deviation solvent  background codes
TA98 5000 pg 27 4 1.5 204, 244
1500 pg 28 7 1.6 334 234
500 pg 17 2 0.9 184, 15%
150 pg 25 3 1.4 274, 234
50 ug 20 4 1.1 174,234
15 pg 27 6 1.5 224,314
5.0 g 23 6 1.3 274, 18%
1.5 ug 18 4 1.0 204, 15%
Water 100 pL 18 1 194,174
TA100 5000 pg 100 15 1.0 110%, 89
1500 pg 94 6 0.9 89%, 98%
500 pg 93 12 0.9 1014, 84
150 pg 95 10 0.9 102*, 88*
50 pg 111 6 1.1 115%,107%
15 g 97 13 0.9 106", 87*
5.0 ug 106 7 1.0 1014, 1114
1.5 ng 94 6 0.9 98", 89"
Water 100 uL 105 20 914, 119*
TA1535 5000 pg 8 0 1.1 8", 8*
1500 ug 7 2 1.0 54, 8%
500 pg 10 6 1.4 144, 6*
150 pg 7 3 1.0 54, 9%
50 pg 12 2 1.7 134, 10%
15 pg 7 2 1.0 54, 8%
5.0 pug 9 1 1.3 84, ot
1.5 ug 8 4 1.1 104, 5%
Water 100 uL 7 4 44, 94

Key to Automatic & Manual Count Flags

M. Manual count A. Automatic count
Continued on next page
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Table 2 cont.
Initial Toxicity-Mutation Assay with S9 activation

Study Number: Study Code:
Experiment: B1 Date Plated: 9/14/2010
Exposure Method: Plate incorporation assay Evaluation Period: 9/20/2010
‘ ' Dose level Mean Standard Ratio Individual revertant
Strain Article revertants . treated /  colony counts and
per plate per plate Deviation solvent  background codes
TA1537 5000 pg 10 5 1.4 6%, 134
1500 pg 5 0 0.7 54, 58
500 ug 6 3 0.9 84, 4%
150 pg 7 2 1.0 g4, 58
50 pg 8 4 1.1 54, 10%
15 pg 7 2 1.0 54, 8%
5.0 g 6 0 0.9 6, 6°
1.5 ug 5 I 0.7 44, 54
Water 100 uL 7 3 94, 54
WP2uvrA 5000 pg 49 4 1.0 514, 46
1500 pg 35 11 0.7 274, 424
500 pg 51 5 1.0 474, 54*
150 pg 47 1 0.9 484, 46
50 pg 65 6 1.3 69%, 60*
15 ug 46 1 0.9 454, 474
5.0 pug 42 5 0.8 384, 454
1.5 ug 40 5 0.8 364, 434
Water 100 uL 51 4 54" 48%

TA98 2AA 1.0 ug 341 52 189  377%4,304%
TA100 2AA 2.0 ug 739 115 7.0 658", 820"
TA1535 2AA 1.0 ug 118 8 169 1127, 124
TA1537 2AA 1.0 ug 136 4 19.4 1394, 133%

WP2uvrA  2AA 10 pg 272 24 5.3 289%, 2554

Key to Positive Controls

2AA 2-aminoanthracene
Key to Automatic & Manual Count Flags

M. Manual count A, Automatic count
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Table 3
Confirmatory Mutagenicity Assay without S9 activation
Study Number: Study Code:
Experiment: B2 Date Plated: 9/28/2010
Exposure Method: Plate incorporation assay Evaluation Period: 10/4/2010 to 10/5/2010
Mean Ratio Individual revertant
. . Dose level Standard
Strain Article lat revertants Deviati treated /  colony counts and
perplate per plate eviation —golvent background codes
TA98 5000 pg 9 1 0.6 8%, 8" 10%
1500 pg 17 2 1.1 154,174, 18*
500 pg 10 1 0.6 114,94, 9%
150 pg 15 6 0.9 224144 10*
50 pg 15 2 0.9 144,174, 14*
Water 100 uL 16 2 174,144 17%
TA1535 5000 pg 12 2 2.0 134, 104, 13*
1500 pg 7 7 1.2 1%, 6%, 144
500 pg 7 I 1.2 6", 8%, 8"
150 pg 7 5 1.2 14,94, 114
50 g 6 2 1.0 6, 8%, 4%
Water 100 uL 6 2 54, 5% 94
TA1537 5000 pg 5 1 1.3 6%, 4, 6"
1500 pg 4 0 1.0 45, 448, 47
500 pg 4 1 1.0 34,44 58
150 pg 6 5 1.5 114,54 14
50 pg 5 1 1.3 6%, 6%, 4"
Water 100 pL 4 2 4% 34 6"
WP2uvrA 5000 pg 36 3 1.0 374,334,384
1500 pg 34 7 1.0 364,274, 40*
500 pg 35 6 1.0 314, 424, 324
150 pg 32 6 0.9 204,284 38"
50 g 27 6 0.8 224,344 26"
Water 100 uL 35 11 204,474, 28"

Key to Automatic & Manual Count Flags

M. Manual count A, Automatic count
Continued on next page
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Table 3 cont.
Confirmatory Mutagenicity Assay without S9 activation

Study Number: Study Code:
Experiment: B2 Date Plated: 9/28/2010
Exposure Method: Plate incorporation assay Evaluation Period: 10/4/2010 to 10/5/2010
‘ ' Dose level Mean Standard Ratio Individual revertant
Strain Article revertants . treated /  colony counts and
per plate per plate Deviation solvent  background codes
TA98 2NF 1.0 ug 308 57 19.3  355%,324% 244"
TA1535 SA 1.0 ug 177 20 295  191% 185", 154*
TA1537 9AAD 75 ug 427 198 106.8 589", 486", 207
WP2uvrA  MMS 1000 pg 417 25 11.9 446", 400", 406"

Key to Positive Controls

2NF 2-nitrofluorene

SA sodium azide

9AAD 9-Aminoacridine

MMS methyl methanesulfonate

Key to Automatic & Manual Count Flags

M. Manual count A. Automatic count
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Table 4
Confirmatory Mutagenicity Assay with S9 activation
Study Number: Study Code:
Experiment: B2 Date Plated: 9/28/2010
Exposure Method: Plate incorporation assay Evaluation Period: 10/4/2010 to 10/5/2010
‘ ' Dose level Mean Standard Ratio Individual revertant
Strain Article revertants . treated /  colony counts and
per plate per plate Deviation solvent  background codes
TA98 5000 pg 17 2 0.9 187, 184, 14*
1500 pg 24 5 1.3 294,20, 24"
500 pg 21 4 1.1 184, 26", 20"
150 pg 17 4 0.9 144, 154, 22%
50 pg 24 7 1.3 174,244, 314
Water 100 uL 19 5 194, 244, 15*
TA100 5000 pg 149 17 1.0 1454, 134% 168"
1500 pg 140 9 1.0 1454, 145%, 130*
500 pg 148 26 1.0 1407, 1774, 128*
150 pg 145 6 1.0 1407, 144", 1524
50 pg 139 8 1.0 1447 130", 144*
Water 100 uL 143 19 165*, 1314, 1334
TA1535 5000 pg 15 2 1.7 174, 144, 15%
1500 pg 12 5 1.3 94, 10", 18"
500 pg 10 2 1.1 114,104, 84
150 pg 12 1 1.3 134,114, 13*
50 g 14 6 1.6 134, 9% 20
Water 100 pL 9 4 10%, 134, 5%
TA1537 5000 pg 6 2 0.8 6%, 4%, 8"
1500 pg 6 3 0.8 9A, 44 47
500 pg 6 3 0.8 4%, 94 58
150 pg 4 1 0.5 45, 44, 38
50 pg 8 4 1.0 34,114, 101
Water 100 puL 8 4 4% 104 114
WP2uvrA 5000 pg 35 5 0.8 414,324,334
1500 pg 35 6 0.8 414,324, 31*
500 pg 44 9 1.0 48", 344, 51*
150 pg 39 6 0.9 434,424 334
50 pg 34 5 0.8 284,36, 374
Water 100 uL 44 3 474, 454, 41*

Key to Automatic & Manual Count Flags

M. Manual count A Automatic count
Continued on next page
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Study Number:
Experiment: B2

Exposure Method: Plate incorporation assay

Table 4 cont.
Confirmatory Mutagenicity Assay with S9 activation

Study Code:
Date Plated: 9/28/2010
Evaluation Period: 10/4/2010 to 10/5/2010

Mean Ratio Individual revertant
. . Dose level Standard
Strain Article er late revertants Deviation treated /  colony counts and
perp per plate solvent  background codes
TA98 2AA 1.0 ug 265 24 13.9  287%,269%, 240"
TA100 2AA 2.0 ug 609 159 4.3 7934, 5194, 516%
TA1535 2AA 1.0 ug 127 33 14.1 156", 134 914
TA1537 2AA 1.0 ug 74 9 9.3 754, 824, 64*
WP2uvrA  2AA 10 ug 214 14 4.9 1984, 2194, 224"
Key to Positive Controls
2AA 2-aminoanthracene
Key to Automatic & Manual Count Flags
M: Manual count A: Automatic count
Study No. 25
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Study Number:
Experiment: B3
Exposure Method: Plate incorporation assay

Table 5
Retest of the Confirmatory Mutagenicity Assay without S9 activation

Study Code:
Date Plated: 10/12/2010
Evaluation Period: 10/18/2010

Mean Ratio Individual revertant
. . Dose level Standard
Strain Article " plat revertants Deviation treated /  colony counts and
perplate per plate eviatio solvent  background codes
TA100 5000 pg 92 12 1.1 89%,105%, 81*
1500 pg 78 11 0.9 824, 65%, 86"
500 pg 92 9 1.1 974,974, 824
150 pg 82 11 1.0 70%, 92, 844
50 pg 79 3 1.0 76", 824, 78*
Water 100 uL 83 7 814,904, 774
TA100 SA 1.0 ug 529 46 6.4 550", 560%, 476"
Key to Positive Controls
SA sodium azide
Key to Automatic & Manual Count Flags
M: Manual count A: Automatic count
Study No. 26
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APPENDIX A: Historical Control Data
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Historical Negative and Positive Control Values
2007 —2009
revertants per plate
Activation
Strain Control None Rat Liver

Mean | SD | Min | Max | Mean | SD | Min | Max
aos LoNee [ a8l 7] 4l sl os[ 8] el 69

Pos 221 | 131 34 | 1299 526 | 245 49 | 2342

Neg 132 321 51 255 141 35 56 268
BN O e i B B e Bl T B e

Pos 613 | 153 | 226 | 1837 776 | 380 | 224 | 3206

Neg 17 7 3 58 15 5 1 49
LU R S I e e e e e e e B

Pos 456 | 159 | 33| 1601 120 85 18 | 1216

Neg 8 4 0 28 8 4 1 41
TA1537 -t~ f-ctm{ttc sttt omcsofmo----

Pos 1040 | 576 | 24| 4814 102 | 156 13| 2360

Neg 28 11 6 72 31 12 5 77
WP2 uvrA -ttt s s s mpm o mo oo
Pos 344 | 163 | 44| 1178 274 | 131 32 | 1656

SD=standard deviation; Min=minimum value; Max=maximum value; Neg=ne gative control
(including but not li mited to deionized water, di methyl sulfoxi de, ethanol and ac etone);

Pos=positive control
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APPENDIX B: Study Protocol
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PROTOCOL AMENDMENT 1
Sponsor:
Study No.: Work Request No.:
Number: Sponsor Report No.:
Title: Bacterial Reverse Mutation Assay
1. Page3, §4.4 Quality Assurance Unitof Lead QA):
Change the QA lead to; ' : Q4 Ravi " sed
Quality Specialist Supervisor, Genetic Toxicology L8 2406075, o
Phone: e~
Fax: Ink. Date
Erpail;
Reason: responsibilities have changed, and he is no longer
the Lead QA contact person. :
Approvals:
22. Ney 260
Date
22 s Zefr
Date '
24 Nov 2ol o
Date :
Pageloff
30
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0A Reviewsd

] fm 1652010
nit. Date

*acaivad bv RAIOA. L2cds - 9°°

Study Number:

Bacterial Reverse Mutation Assay

The purpose of this study is to evaluate the mutagenic potential of the test substance by
measuring its ability to induce reverse mutations at selected loci of several strains of
Salmonella typhimurium and at the tryptophan locus of Escherichia coli WP2 uvrA in

1.0 PURPOSE
the presence and absence of $9 activation.
2.0  SPONSOR
2.1 Sponsor/ Applicant Name:
22 Representative:
23 Work Request No.:
24 Number:
2.5 Service Code:
2.6 Sponsor Report No.:
3.0  TEST AND CONTROL SUBSTANCES
3.1 Test Substance Name:
Name to be used in report title:
Name to be used in report text:
Storage Temperature: Ambient
Protocol 24-Aug-2010 1of 14
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Study Number:
Storage Parameters: The test substance will be stored in the dark without
desiccant.
Purity: Fhe dosing preparations will be adjusted
for purity using a correction factor of
32 Controls: Negative:  Test substance vehicle
Positive: 9-aminoacridine

2-aminoanthracene
methyl methanesulfonate
2-nitrofluorene

sodium azide

33 Characterization and Stability of the Test Substance

will not perform analysis of the test substance. The Sponsor will be
directly responsible for determination and documentation of the analytical purity,
composition and stability of the test substance, and the stability and strength of the
test substance in the solvent (or vehicle). If there is no characterization and/or
stability analysis of the test substance, the GLP compliance statement in the final
report will cite these deficiencies as exceptions to the GLP regulations with which
this study is compliant. If there is no characterization and/or stability analysis of the
test substance formulation, the GLP compliance statement in the final report will
cite these deficiencies as exceptions to the GLP regulations with which this study is
compliant.

34 Test Substance Retention Sample

Since the in-life portion of this study is less than four weeks in duration,
will not retain a reserve sample of the test substance.

35 Residual Test Substance and Dosing Preparations

Dosing preparations, excluding those saved for concentration or homogeneity
analysis (if any), will be disposed of following administration to the test system.
Following finalization of the report, residual test substance will be discarded unless
otherwise indicated by the Sponsor,

4.0  TESTING FACILITY AND KEY PERSONNEL

4.1 Name:

42 Address:

Protocol 24-Aug-2010 2of 14
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5.0

6.0

Protocol

Study No.

Study Number:

43 Study Director:

44 Quality Assurance Unit nt M ead OAY

TEST SCHEDULE

5.1 Proposed Experimental Initiation Date: 14 Sep 2010

52 Proposed Experimental Completion Date: 19 Oct 2010

53 Proposed Report Date: 02 Nov 2010

TEST SYSTEM

The tester strains will include the S. typhimurium histidine auxotrophs TA98, TA100,
TA1535 and TA1537 as described by Ames et al. (1975) and the E. coli tester strain
WP2 uvrA as described by Green and Muriel (1976).
Tryptophan
Mutation

Histidine Mutation Additional Mutations

LPS
¥a

rfa
WP2 uvrA -

hisG46 hisC3076 | hisD3052 trpE R-factor
TA1535 TA1537 - -

TA100 - TA98 -

Repair
AuvrB -
AuvrB +R
AuvrA -

Each S. typhimurium tester strain contains, in addition to a mutation in the histidine
operon, additional mutations that enhance sensitivity to some mutagens. The rfa
mutation results in a cell wall deficiency that increases the permeability of the cell to
certain classes of chemicals such as those containing large ring systems that would
otherwise be excluded. The deletion in the wvrB gene results in a deficient DNA
excision-repair system. Tester strains TA98 and TA100 also contain the pKMI101
plasmid (carrying the R-factor). It has been suggested that the plasmid increases
sensitivity to mutagens by modifying an existing bacterial DNA repair polymerase
complex involved with the mismatch-repair process.

TA98 and TA1537 are reverted from histidine dependence (auxotrophy) to histidine
independence (prototroplty) by frameshift mutagens. TA100 is reverted by both

24-Aug-2010 3of 14
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7.0

Protocol

Study No.

Study Number:

frameshift and base substitution mutagens and TA1535 is reverted only by mutagens
that cause base substitutions.

The F. coli tester strain has an AT base pair at the critical mutation site within the #pE
gene (Wilcox ef al., 1990). Tester strain WP2 uvrA has a deletion in the uvrA gene
resulting in a deficient DNA excision-repair system. Tryptophan revertants can arise due
to a base change at the originally mutated site or by a base change elsewhere in the
chromosome causing the original mutation to be suppressed. Thus, the specificity of the
reversion mechanism is sensitive to base-pair substitution mutations (Green and Muriel,
1976).

The S. typhimurium tester strains were from Dr, Bruce Ames, University of California,
Berkeley. The E. coli tester strain was from the National Collection of Industrial and
Marine Bacteria, Aberdeen, Scotland (United Kingdom). The tester strains may also be
obtained from Molecular Toxicology Inc. (Moltox) using cultures derived from the
above sources.

EXPERIMENTAL DESIGN AND METHODOLOGY
7.1 Solubility Determination

As needed, a solubility determination will be conducted to determine the maximum
soluble concentration or workable suspension as indicated below. Vehicles
compatible with this test system, in order of preference, include but are not limited
to deionized water (CAS 7732-18-5), dimethyl sulfoxide (CAS 67-68-5), ethanol
(CAS 64-17-5) and acetone (CAS 67-64-1). The vehicle of choice will be the
solvent, selected in order of preference, which permits preparation of the highest
workable or soluble stock concentration, up to 50 mg/mL for aqueous vehicles and
up to 500 mg/mL for organic vehicles. Based on the molecular weight of the test
substance, the solvents to be tested and the dose to be achieved in the assay,
alternate stock concentrations may be tested, as needed.

7.2 Initial Toxicity-Mutation Assay

Selection of dose levels for the confirmatory mutagenicity assay will be based upon
the toxicity and precipitation profile of the test substance assessed in an initial
toxicity-mutation assay. The test substance will be tested at a minimum of eight
dose levels along with appropriate negative and positive controls with tester strains
TA98, TA100, TA1535, TA1537 and WP2 avrA with and without S9 activation.
All dose levels of test substance, negative controls and positive controls will be
plated in duplicate. Unless indicated otherwise by the Sponsor, the highest dose
will be the highest workable concentration in the vehicle of choice but not to
exceed 5 mg/plate. Solubility or workability permitting, the dose levels will be
5000, 1500, 500, 150, 50, 15, 5.0 and 1.5 pg per plate, In selecting dose levels for
the confirmatory mutagenicity assay the following guidelines will be employed.
Doses will be selected such that precipitate does not interfere with manual scoring,

24-Aug-2010 4of 14
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73

74

7.5

Study Number:

Whenever possible, the highest dose for the confirmatory mutagenicity assay will
be selected to give some indication of toxicity without exceeding 5 mg/plate. For
freely soluble, nontoxic test substances, the highest dose level will be 5 mg/plate.
For precipitating, nontoxic test substances, the highest dose level may be selected
in an attempt to yield precipitate at only the top one or two dose levels. The
Sponsor will be consulted regarding dose selection if (1) the maximum dose level is
selected based on precipitation and this dose level is less than 5 mg/plate or (2) the
maximum achievable test substance dose level is less than 5 mg/plate and this dose
level is nonfoxic. The doses selected for the confirmatory mutagenicity assay will
be documented in the raw data and report. If a retest of the initial toxicity-mutation
assay is needed, a minimum of five dose levels of test substance will be used in the
retest,

Confirmatory Mutagenicity Assay

The test substance will be tested at a minimum of five dose levels aleng with
appropriate negative and positive controls with tester strains TA98, TA100,
TA1535, TA1537 and WP2 wvrA with and without S9 activation. All dose levels of
test substance, negative controls and positive controls will be plated in triplicate.

Frequency and Route of Administration

The test system will be exposed to the test substance via the plate incorporation
methodology originally described by Ames ef al. (1975) and updated by Maron and
Ames (1983). This test system has been shown to detect a wide range of classes of
chemical mutagens (McCann et al., 1975; McCann and Ames, 1976).

If the Sponsor is aware of specific metabolic requirements (e.g., azo compounds),
this information will be utilized in designing the assay. Verification of a clear
positive response is not required. Equivocal results will be retested in consultation
with the Sponsor using an appropriate modification of the experimental design
(e.g., dose levels, activation system or treatment method). This guidance is based
on the OECD Guideline 471 (1998) and ICH Guidance on Specific Aspects of
Regulatory Genotoxicity Tests for Pharmaceuticals (1997).

Controls

No analyses will be performed on the positive control substances or the positive
control dose formulations, The neat positive control substances and the vehicles
used to prepare the test substance and positive control formulations will be
characterized by the Certificates of Analysis provided by the Supplier(s). Copies of
the Certificates of Analysis will be kept on file at

24-Aug-2010 5of 14
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Study Number:
7.5.1 Positive Controls

The positive controls that will be plated concurrently with the assay are
listed below. Results obtained from these substances will be used to assure
responsiveness of the test system but not to provide a standard for
comparison with the test substance.

Strain $9 Positive Control | COncentration
(pg/plate)
Salmonella Strains . 1.0-2.0
R 9. L0-2.
WP2 oA at aminoanthracene 10
TA98 2-nitrofluorene 1.0
TA100, TA1535 sodium azide 1.0
TA1537 None S-aminoacridine 75
methyl
WP2 uvrAs methanesulfonate 1,000

7.5.2 Negative Controls

Appropriate negative controls will be plated for each tester strain with and
without 89 activation. The negative control will be the vehicle alone, unless
there is no historical basis for use of the selected vehicle. In the latter case,
both untreated and vehicle controls will be used.

7.5.3 Sterility Controls

The most concentrated test substance dilution and the Sham and $9 mixes
will be checked for sterility.

Exogenous Metabolic Activation

Aroclor 1254-induced rat liver 89 will be used as the metabolic activation system.
The S9 homogenate will be prepared from male Sprague-Dawley rats induced with
a single intraperitoneal injection of Aroclor 1254, 500 mg/kg, five days prior to
sacrifice. The 89 homogenate was or will be purchased from Moltox and stored
frozen at -60°C or colder until used. Each batch of S9 homogenate was or will be
assayed for its ability to metabolize at least two promutagens to forms mutagenic to
8. yphimurium TA100.

Immediately prior to use, the S will be thawed and mixed with a cofacter pool to
contain  10% S9 homogenate, 5mM  glucose-6-phosphate, 4 mM
f3-nicotinamide-adenine dinucleotide phosphate, 8 mM MgCl, and 33 mM KCl in a
100 mM phosphate buffer at pH 7.4. This mixture is referred to as S9 mix. Sham
mix will be 100 mM phosphate buffer at pH 7.4,

24-Aug-2010 6 of 14
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7.8
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7.10

7.11

Study Number:
Preparation of Tester Strain

Each tester strain culture will be inoculated from the appropriate master plate, from
the appropriate frozen stock or with the appropriate lyophilized peilet(s). To ensure
that cultures are harvested in late log phase, the length of incubation will be
controlled and monitored. At the end of the working day, each inoculated flask will
be placed in a shaker/incubator programmed to begin shaking at approximately 125
to 175 rpm and incubating at 37+£2°C for approximately 12 to 14 hours before the
anticipated time of harvest.

All cultures will be harvested by spectrophotometric monitoring of culture turbidity
rather than by duration of incubation since overgrowth of cultures can cause loss of
sensitivity to some mutagens. Cultures will be removed from incubation at a
density of approximately 10° cells/mL.

Test System Identification

Each plate will be labeled with a code system that identifies the test substance, test
phase, dose level, tester strain and activation type as described in
Standard Operating Procedures.

Test Substance Preparation

Unless specified otherwise, test substance dilutions will be prepared immediately
prior to use. All test substance dosing will be at room temperature under yellow
light.

Treatment of Test System

One half milliliter (0.5 mL) of S9 mix or Sham mix, 100 pL of tester strain and
50 pL of vehicle, test substance dilution or positive control will be added to 2.0 mL
of molten selective top agar at 4542°C. When necessary, aliquots of other than
50 pL of test substance or vehicle or positive control will be plated. When plating
untreated controls, the addition of test substance, vehicle and positive control will
be omitted. The mixture will be vortex mixed and overlaid onto the surface of
25 mL of minimal bottom agar. After the overlay has solidified, the plates will be
inverted and incubated for approximately 48 to 72 hours at 3742°C. Plates that are
not counted immediately following the incubation period will be stored at 2-8°C.

Scoring

The condition of the bacterial background lawn will be evaluated for evidence of
test substance toxicity and precipitate. Evidence of toxicity will be scored relative
to the negative control plate and recorded along with the revertant count for that
plate. Toxicity will be evaluated as a decrease in the number of revertant colonies
per plate and/or a thinning or disappearance of the bacterial background lawn.
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Precipitation will be evaluated after the incubation period by visual examination
without magnification. -

Tester Strain Verification

On the day of use in the initial toxicity-mutation assay and the confirmatory
mutagenicity assays, all tester strain cultures will be checked for the appropriate
genetic markers cited in §6.0.

Automated Data Collection Systems

The primary computer or electronic systems used for the collection of data or
analysis may include but not limited to the following:

Sorcerer Colony Counter and Ames Study Manager (Perceptive Instruments),
LIMS System (BioReliance), Excel 2003 (Microsoft Corporation) and Kaye Lab
Watch Monitoring System (Kaye GE).

8.0 CRITERIA FOR DETERMINATION OF A VALID TEST

The following criteria must be met for the initial toxicity-mutation assay and the
confirmatory mutagenicity assay to be considered valid. If one or more of these
parameters are not acceptable, the affected condition(s) will be retested.

8.1

82

83

Protocol

Tester Strain Integrity

To demonstrate the presence of the rfz mutation, all S. fyphimurium tester strain
cultures must exhibit sensitivity to crystal violet. To demonstrate the presence of
the wv7B mutation, all S. typhimurium tester strain cultures must exhibit sensitivity
to ultraviolet light. To demonstrate the presence of the uvrA mutation, all E. coli
tester strain cultures must exhibit sensitivity to ultraviolet light. To demonstrate the
presence of the pKM101 plasmid R-factor, tester strain cultures of TA98 and
TA100 must exhibit resistance to ampicillin.

Negative Controls Values

Based on historical control data, all tester strain cultures must exhibit characteristic
numbers of spontaneous revertants per plate in the vehicle controls. The mean
revertants per plate must be within the following ranges (inclusive): TA98, 10 - 50;
TA100, 80 - 240; TA1535, 5-45; TA1537, 3 -21; WP2 wwrA, 10 - 60, Untreated
controls, when part of the design, must also be within the ranges cited above.

Tester Strain Titers

To ensure that appropriate numbers of bacteria are plated, all tester strain culture
titers must be equal to or greater than 0.3x10° cells per milliliter.
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84 Positive Control Values

Each mean, positive control value must exhibit at least a 3.0-fold increase over the
respective mean, negative control value (vehicle) for each tester strain.

8.5 Toxicity

A minimum of three non-toxic dose levels will be required to evaluate assay data.
A dose level is considered toxic if it causes a >50% reduction in the mean number
of revertants per plate relative to the mean vehicle control value (this reduction
must be accompanied by an abrupt dose-dependent drop in the revertant count) or a
reduction in the background lawn. In the event that less than three non-toxic dose
levels are achieved, the affected portion of the assay will be repeated with an
appropriate change in dose levels.

EVALUATION OF TEST RESULTS

For a test substance to be evaluated positive, it must cause a dose-related increase in the
mean revertants per plate of at least one tester strain over a minimum of two increasing
concentrations of test substance as specified below:

9.1 Strains TA1535 and TA1537

Data sets will be judged positive if the increase in mean revertants at the peak of
the dose response is equal to or greater than 3.0-times the mean vehicle control
value.

9.2 Strains TA98, TA100 and WP2 svrA

Data sets will be judged positive if the increase in mean revertants at the peak of
the dose response is equal to or greater than 2.0-times the mean vehicle control
value.

An equivocal response is a biologically relevant increase in a revertant count that
partially meets the criteria for evaluation as positive. This could be a dose-responsive
increase that does not achieve the respective threshold cited above or a non-dose
responsive increase that is equal to or greater than the respective threshold cited. A
response will be evaluated as negative, if it is neither positive nor equivocal.

REPORT

A report of the results of this study will be prepared by the Testing Laboratery and will
accurately describe all methods used for generation and analysis of the data. Unless
alternate arrangements are made, the report will be initially issued as a QA-audited
draft. After receipt of the Sponsor’s comments a final report will be issued. The report
will include:
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o  Test Substance: identification and CAS no., if known; physical nature and purity, if
known; physicochemical properties relevant to the conduct of the study, if known;
stability of test substance, if known.

e Solvent/Vehicle: justification for choice of vehicle; solubility and stability of test
substance in solvent/vehicle, if known.

e Strains: strains used; number of cells/mL per culture; strain characteristics.

s  Test conditions: amount of test substance per plate with rationale for dose selection and
number of plates per concentration; media used; type and composition of metabolic
activation system, including acceptability criteria; treatment procedures.

e Results: signs of toxicity; signs of precipitation; individual plate counts; the mean
number of revertant colonies per plate and standard deviation; dose-response
relationship, if any; statistical analysis, if any; concurrent negative and positive control
data means and standard deviations.

¢  Discussion of results
+  Conclusion

+  Appendices: Historical Control Data (negative and positive controls with ranges,
means and standard deviations), copy of protocol and any amendment, and, if provided
by the Sponsor, copies of the analyses that characterized the test substance, its stability
and the stability and strength of the dosing preparations.

s  Statement of Compliance

e Quality Assurance Statement

If an electronic copy of the protocol, the report or another study document is provided
by the executed paper document is considered the official master
document. If there is a discrepancy between an electronic copy and the corresponding
master document, the master document will be considered the official document. Six
months after issuance of the draft report, if no requested revisions or instructions to
finalize have been communicated by the Sponsor or a designated representative, the
draft report will be issued as a final report. If all supporting analytical documents have

not been provided to , the report will be written based on those that are
provided to

11.0 RECORDS AND ARCHIVES
All raw data, the protocol and all reports, generated by will be maintained
according to Standard Operating Procedure by the Quality
Assurance unit headquartered at:

Per this SOP, paper records will be retained for at least three years after which time
the Sponsor will be contacted for a decision as to the final disposition of the materials. All
study materials returned to the Sponsor or destroyed will first be copied onto electronic
media and the electronic copy will be retained in the archives for a minimum
of 10 years.
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REGULATORY REQUIREMENTS/GOOD LABORATORY PRACTICE

This protocol has been written to comply with OECD Guideline 471 (Genetic
Toxicology: Bacterial Reverse Mutation Test), Ninth Addendum to the OECD
Guidelines for the Testing of Chemicals, published by OECD, Paris, February 1998,
OPPTS Guideline 870.5100 (Bacterial reverse mutation test), 1998, EC Commission
Directive 2000/32/EC, Annex 4D-B13/14 No. L136.

The following Good Laboratory Practices (GLP) regulations will be followed at
as requested by the Sponsor.

. OECD Principles of Good Laboratory Practice (C(97)186/Final)
. US EPA GLP Standards 40 CFR 792

For the study, an in-process phase, the raw data, and report(s) will be inspected per the
Standard Operating Procedures (SOPs) of by the Ouality Assurance Unit of
for compliance with GLPs, the SOPs of and the study
protocol. At least one, study-specific, in-process inspection will be performed for this
study. A signed QA Statement will be included in the final report. This statement will
list the study-specific phases inspected at the dates of each inspection, and
the dates the results of each inspection were reported to the Study Director and the
Study Director's management. In addition, a signed GLP Compliance Statement will be
included in the final report. This statement will cite the GLP regulations with which this
study is compliant and any exceptions to this compliance, if applicable, including the
omission of characterization or stability analyses of the test substance or its mixtures.

Raw data, the protocol and reports generated at locations other than will or
will not be QA audited per the contractual arrangements between that site and the
Sponsor.

Alterations of this protocol may be made as the study progresses. All protocol
procedural modifications and rationale for the change(s) will be documented, signed,
dated and approved by the Study Director, Study Management and the Sponsor,

QA will review all protocol amendments and document this review by
initials and date. All applicable protocol amendments will be delivered by physical or
electronic means to the Sponsor representative, within the Test Facility, and if
applicable, to the test site(s} and Study Monitor(s).

Deviations from the protocol and/or SOPs will be documented in a
deviation report or a note to file will be generated. The deviation report will be signed
by the Study Director and QA.
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